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Received 7 April 2012; revised 27 June 2012; accepted 2 August 2012AbstractBackground: Understanding leisure time physical inactivity is a priority in Westernized nations where participation rates are low. The present
study sought to address this priority by examining whether the extraversion and emotional instability to leisure time exercise relationships were
mediated through Elliot’s (1999) 2  2 achievement goals.
Methods: Participants were 116 female and 97 male volunteers from a Southwestern community (mean age ¼ 37.21 years, range 24e69) who
completed measures of extraversion, emotional instability, approach-avoidance achievement goals, and 7-day recall of leisure-time exercise.
Multiple mediation models (Preacher and Hayes, 2008) were run to specifically examine our hypotheses.
Results: The mastery-approach goal mediated the relationship from extraversion to overall exercise and strenuous intensity exercise. Results
indicated emotional instability had direct effects on overall and strenuous leisure time exercise while also having significant ( p < 0.05) indirect
mediation paths through the performance-approach and avoidance goals. The extraversion and emotional instability models accounted from
15.89% to 29.82% of variance in the various self-reported exercise measures.
Conclusion: The results suggest the promotion of leisure-time exercise would be improved in the studied personalities by manipulation of
achievement goals.
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Consequences of physical inactivity range from conditions
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http://dx.doi.org/10.1016/j.jshs.2012.08.002obesity.1 Consequently, an understanding of leisure time
physical activity (PA) determinants is of great importance.
Personality is one such determinant. For instance Kern et al.2
using data from the Terman Life Cycle Study reported that
lower neuroticism and higher extraversion measured in
childhood (n ¼ 1325) and early adulthood (n ¼ 1214) were
independently related to higher levels of self-reported PA over
40 years. Likewise, in a large sample of 6158 Urban Chicago
community adults aged 65 and older, higher extraversion and
lower neuroticism were associated with a reduced risk of
mortality.3 This risk was mediated by personality-related
patterns of PA (e.g., higher extraverts were more physically
active). Last, Rhodes and Smith4 summarized the contempo-
rary personality and PA literature using meta-analyticng by Elsevier B.V. Open access under CC BY-NC-ND license.
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relationships between extraversion and exercise, and
a negative relationship between neuroticism and PA. Hence,
personality is a determinant of PA.
Given the distal nature of personality to actual behavior,
researchers have included personality traits within a number of
frameworks as some intervening or mediating variables are
necessary to explain the personality/exercise relationship. A
number of possible mediating variables exist. For instance,
using the theory of planned behavior, Hoyt et al.5 demon-
strated that the relationship between extraversion and exercise
was mediated by one’s affective and instrumental attitude
toward PA. Similarly, Courneya et al.6 also reported that
neuroticism’s negative impact on exercise was mediated by PA
related attitudes. As with the aforementioned mediating vari-
ables found within the theory of planned behavior, achieve-
ment goals articulated within Elliot’s hierarchical model of
approach and avoidance motivation7,8 are also viable medi-
ating variables, and are the focus of the present investigation.1.1. Elliot’s goals and hierarchical model of approach
and avoidance achievement motivationThe achievement goal approach9 has demonstrated efficacy
in predicting salient sport and exercise outcomes such as
emotions, intrinsic motivation, and self-regulation of behav-
iors.10 The dichotomous achievement goal approach is con-
cerned with an individual’s subjective interpretation of success
corresponding to the mastery and performance oriented
achievement goals. A mastery oriented individual’s action is
primarily motivated by personal improvement, and as such,
reflects a self-referenced standard of personal achievement.
Conversely, a performance oriented person is motivated to
attain high normative standards of ability. These individuals
judge success and failure on other-referenced standards and
are motivationally “fragile” when they doubt their own
competence.11
Adding to the dichotomous achievement goal approach
postulated separately by Dweck12 and Nicholls,13 Elliot and
his colleagues7,14e16 proposed that an approach-avoidance
goal dimension should be included based on the historic
achievement motivation approach.17,18 While the mastery/
performance distinction relates to how competence is defined,
the approach-avoidance dimension relates to how competence
is valenced. An approach valence indicates a behavior that is
initiated by a positive or desirable event or possibility. In
contrast, an avoidance valence indicates a behavior which is
initiated by a negative or undesirable event or possibility.7,15
Thus, approach goals focus on attaining competence,
whereas avoidance goals focus on avoiding incompetence.
Based on the valence and definition of achievement goals,
Elliot and colleagues7,8,19,20 established the following 2  2
achievement goal framework: the mastery-approach, mastery-
avoidance, performance-approach, and performance-avoid-
ance goals. Competence based on the mastery-approach goal
is defined by a focus on task-based attainment, whereas
competence based on the mastery-avoidance goal is defined bya focus on avoiding a worsening of task-based attainment.
From the performance goal perspective, the performance-
approach goal defines competence based on normative
achievements, whereas the performance-avoidance goal
defines competence based on avoiding displays of normative
incompetence.
Elliot’s 2  2 achievement goals are structured within his
hierarchical model of approach and avoidance motivation.7
This hierarchical model places the four achievement goals as
mediators of a series of antecedents to achievement motivation
consequences. Pertinent to this study, Elliot7 posits that
extraversion and neuroticism are antecedents to achievement
goals. Elliot and Thrash8 provided the first theoretically test-
able set of hypotheses for the linkage of personality traits to
achievement goals.21e25 As indicated, the theoretical linkage
is based on the idea that both personality and achievement
goals are biologically based. Both extraversion and approach
goals are linked with “behavioral predispositions”8 toward
positive stimuli with the general consensus that extraversion is
defined by active, social, and optimistic characteristics.
Therefore, extraversion is hypothesized to be an antecedent of
both the mastery and performance-approach goals.
In contrast, avoidance goals and neuroticism are linked
with behavioral predispositions toward negative stimuli with
neurotics typically being insecure, emotionally unstable, and
worry prone. Therefore, Elliot and Thrash8 hypothesized
neuroticism to be an antecedent of the performance-avoidance
goal. It is important to note that at the time of this research,
Elliot only tested what was termed the “trichotomous
achievement goal framework” which excluded the mastery-
avoidance goal. In addition to the performance-avoidance
hypothesis, the authors predicted that neuroticism would be
positively associated with a performance-approach goal as
researchers have indicated and supported that dispositional
level avoidance motivation may lead to context-specific
approach behavior.15,18 The general characteristics of
a neurotic suggest that a relationship to performance defined
goals in general is a logical prediction given that the tendency
to be worry prone and insecure would manifest itself in the
need to compare oneself to others (e.g., exercising in a group
setting). Elliot and Thrash8 provided empirical support for
hypothesized relationships between extraversion and neuroti-
cism and achievement goals.
Researchers have examined the relationships between the
two personality traits and the four goals, with varying levels of
support found.26e29 For consistency with the studies using
a trait marker of emotional stability (as opposed to neuroti-
cism), emotional instability will be the term used from this
point forward to represent the relationship between achieve-
ment goals, and exercise among neurotic personalities. For
instance, in keeping with Elliot and Thrash’s theoretical
predictions,8 a positive correlation between emotional insta-
bility and the performance-avoidance goal is the same as
indicating a positive correlation between neuroticism and the
performance-avoidance goal.
Payne et al.29 completed a meta-analysis of a number of
goal orientation (i.e., learning, prove performance, and
Fig. 1. The hypothesized multiple mediation models for extraversion and self-
reported exercise.
178 M. Lochbaum et al.avoidance performance goals) antecedents in organizational
research. The prove performance goal is similar in connotation
to the performance-approach goal. The results were supportive
of Elliot and Thrash’s8 predictions as the weighted mean
correlations between emotional stability were small to
medium in magnitude with prove and avoidance performance
goals, respectively. Likewise, Bipp et al.26 found support for
Elliot and Thrash’s8 predictions with small to moderate
correlations in magnitude between neuroticism and educa-
tional referenced performance approach and avoidance goals
among undergraduate students. Research in sport and exercise
psychology domains27,28 has been partially supportive, with
significant positive correlations reported for emotional insta-
bility and the performance-avoidance goal, but not with the
performance approach goal. As would be expected with the
avoidance dimension, Litchfield et al.28 and Kaye et al.27 also
reported significant positive correlations with the mastery-
avoidance goal and emotional instability.
Concerning extraversion, all of the reviewed studies sup-
ported a positive linkage between extraversion and a mastery-
approach or learning goal with significant correlations or
meta-analytic findings in the small to moderate magnitude
range. The support for Elliot and Thrash’s8 predicted linkage
of extraversion and a performance-approach goal is limited to
a small significant positive relationship reported by Litchfield
and colleagues.28 Interestingly, Payne et al.29 reported a fairly
robust inverse relationship between a learning (i.e., mastery)
goal and the performance-avoidance goal, though this finding
is not found in the sport and exercise psychology
literature.27,281.2. Achievement goals and leisure time exerciseResearch is accumulating demonstrating the importance of
including the approach-avoidance distinction as related to PA
participation.30e32 For instance, Lochbaum and colleagues30
reported significant correlations between Elliot’s achieve-
ment goals and self-reported strenuous exercise involvement
in a college sample. For the males, both the mastery and
performance-approach goals were positively related to stren-
uous exercise. For the females, only the mastery-approach to
strenuous exercise correlation was significant. Skjesol and
Halvari31 in a sample of Norwegian secondary students re-
ported marked differences between performance goals and PA
involvement as the correlation was much stronger for the
approach goal. Last, Wang and colleagues32 also reported
stronger correlations between approach goals and a self-re-
ported measure of PA outside of school physical education
than compared to avoidance goals. Thus, findings across three
studies appear to suggest that both mastery-approach and
performance-approach goals are related to self-reported PA.1.3. Study purposes and hypothesesFig. 2. The hypothesized multiple mediation model for emotional stability and
self-reported exercise.The present study sought to deepen the personality and self-
reported leisure time exercise relationships by examining
whether these relationships were mediated by Elliot’sapproach-avoidance achievement goals situated in his hierar-
chical model. Though sparse, research has indicated that
extraversion and emotional stability may be linked to exercise
intensity as well as total participation.33e35 Hence, the
following hypotheses were tested for overall physical exercise
involvement as well as the specific intensities of strenuous and
moderate exercise. The hypotheses were identical for each of
the three exercise outcome variables. First, the positive
extraversion and self-reported leisure time exercise relation-
ship was hypothesized to be mediated through both the
mastery and performance-approach goals (Fig. 1).
The negative emotional instability and self-reported leisure
time exercise relationship was hypothesized to be mediated
through both performance goals with the negative indirect
effect through the performance avoidance goal being stronger
(Fig. 2). Though research supports the notion that emotional
instability and the mastery-avoidance goal are linked, no
research supports a mastery-avoidance goal to self-reported
exercise. Hence, this path was tested, but was tenuous as the
relationship between the mastery-avoidance goal and self-re-
ported exercise has not been supported.
Last, as age is a known and strong determinant of leisure
time exercise, it was hypothesized to have a statistically
significant and negative effect on self-reported exercise. It was
therefore controlled in the multiple mediation analyses.
2. Materials and methods2.1. Participant informationParticipants were 213 adults (116 women and 97 men) from
west Texas communities with age of 37.21  11.76
(mean  SD, range 24e69 years). Participation was voluntary.
The majority of the participants identified themselves as
Caucasian. Educationally, 6.1% of the participants reported
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level degree, 42.3% a college undergraduate degree, 14.5%
some college credit, 6.1% a high school degree or equivalent,
and 3.3% an associate’s degree. The remaining 1.4% of
participants reported having less than a high school equivalent
degree. Participants were recruited by a number of research
assistants. Research assistants were instructed to avoid
approaching participants that worked at the university campus
they attended. All participants needed to identify themselves
as non-university students or employees during the recruit-
ment process. The research assistants approached potentially
eligible participants at various community locations including
(but not limited to): local churches, coffee shops, laundry
facilities, and other normal places of adult gathering. Data
were kept on the recruitment process. Approximately, 48% of
approached participants were eligible and completed the
questionnaire packet.2.2. InstrumentsThe International Personality Item Pool (IPIP) Big-Five
Markers is a 50-item measure developed to fit a 5-factor model
of personality yielding scores for extraversion, agreeableness,
conscientiousness, emotional stability (reverse coded to
emotional instability for this study), and intellect.22 The IPIP
Big-Five Markers have demonstrated good psychometric
properties when compared with other Big-Five personality
measures.22 To complete this questionnaire, participants were
asked to respond to a series of statements concerning how one
behaves, feels, and acts based on the following statement stem:
“Describe yourself as you generally are now, not as you wish
to be in the future. Describe yourself as you honestly see
yourself, in relation to other people you know of the same sex
as you are, and roughly your same age. So that you can
describe yourself in an honest manner, your responses will be
kept in absolute confidence”. An example item is “Get stressed
out easily” (emotional instability item). For the present
investigation, only extraversion and emotional stability were
scored. Emotional stability was scored so that a high score
represented emotional instability or neuroticism. Each of these
five personality dimensions was scored by summing 10-items
rated on a Likert scale ranging from 1 (very inaccurate) to 5
(very accurate).
Achievement goals were assessed using Stevenson and
Lochbaum’s36 exercise specific measure that was adapted from
Elliot and McGregor’s37 Achievement Goal Questionnaire.
Past research has displayed strong psychometric proper-
ties.36,37 This instrument was designed to assess the four
achievement goal orientations (mastery-approach: “it is
important to me to exercise as well as I possibly can”;
performance-approach: “it is important for me to do well as
compared to others”; mastery-avoidance: “I worry that I may
not exercise as well as I possibly can”; and performance-
avoidance: “I just want to avoid exercising worse than
others”), using three statements per subscale for a total of 12
items. The questionnaire required participants to rate their
agreement with each statement on a scale from 1 (not at alltrue of me) to 7 (very true of me). A higher score on any of the
achievement goal subscales indicates a stronger orientation
toward that achievement goal.
The Leisure Time Exercise Questionnaire (LTEQ)38 was
used to assess participants’ exercise behavior. Participants were
asked: “Considering a typical 7-day period (a week), howmany
times on average do you do the following kinds of exercise for
more than 20 min continuously or discontinuously during your
free time?” Participants indicated their weekly frequencies for
light, moderate, and strenuous exercise. These frequencies were
rated on a 9-point scale ranging from 0 (never) to 8 (times or
more a week). Godin and Shephard38 demonstrated that the
items have shown strong test-retest reliability (r ¼ 0.94) and
concurrent validity has been examined using physiological
surrogates of exercise participation (r ¼ 0.38 with VO2max
(maximal oxygen consumption)). Jacobs et al.39 have demon-
strated favorable reliability and validity for the LTEQ over a 1-
month period in relation to 9 other exercise specific self-report
measures. The original version of the LTEQ asked about exer-
cise for more than 15 min as opposed to our 20 min. The total
overall exercise score is determined by the following formula:
overall exercise ¼ (strenuous 9) þ (moderate 5) þ (mild 3).
A demographic data sheet was developed for the present
investigation to better understand participant characteristics
such as age, educational level, gender, and ethnicity.2.3. ProcedureAfter receiving institutional review board approval to
conduct the study, all potential participants were informed that
the study’s purpose was to understand relationships between
personality, motivation, and exercise participation. Partici-
pants were not given any incentive for participation and were
told that no punishment would occur for refusal to participate.
Participants who agreed to participate were presented with
a questionnaire packet containing the study’s questionnaires.2.4. Data analysisMultiple mediation models were examined to test our
hypothesis for each personality trait using Preacher and
Hayes’40 recommended methods and IBM SPSS macro (IBM
SPSS Statistics, version 19.0; IBM Company 1989, SPSS, Inc.
2010, Armonk, New York, USA). These models allow the
testing of simultaneous mediation that involves the testing of
the total indirect effect and of specific indirect effects. The
total indirect effect is the aggregate mediating effect of one
personality trait on a measure of exercise through the media-
tors. In the present study, the mediators were the hypothesized
achievement goals; thus the total indirect effect was the
aggregate mediation of one personality trait on the various
self-reported exercise measures through the hypothesized
achievement goals. The specific indirect effects concerned
each of the achievement goals. Significance of the indirect
effects was tested by the nonparametric bootstrapping proce-
dure. Bootstrapping, without the need for assuming multivar-
iate normality in the sampled distribution, has the advantage of
Table 1
Descriptive data and bivariate correlations among main study variables in tested mediation models (n ¼ 213).
Variables Mean  SD a Min Max 1 2 3 4 5 6 7 8 9
1 Extraversion 3.34  0.78 0.88 1.10 4.90 e
2 Emotional instability 2.66  0.81 0.89 1.00 5.00 0.11 e
3 Mastery-approach 5.46  1.22 0.74 1.33 5.00 0.22 0.05 e
4 Mastery-avoidance 4.47  1.58 0.85 1.00 7.00 0.03 0.27 0.43 e
5 Performance-approach 4.46  1.72 0.89 1.00 7.00 0.23 0.17 0.54 0.49 e
6 Performance-avoidance 4.14  1.77 0.86 1.00 7.00 0.06 0.28 0.23 0.54 0.63 e
7 Overall exercise 35.61  24.95 0.00 157.00 0.10 0.18 0.24 0.01 0.10 0.06 e
8 Strenuous intensity 16.16  19.24 0.00 90.00 0.12 0.32 0.27 0.00 0.16 0.12 0.60 e
9 Moderate intensity 10.39  10.14 0.00 45.00 0.02 0.01 0.06 0.03 0.02 0.02 0.60 0.09 e
10 Age 37.21  11.76 24.00 69.00 0.08 0.00 0.14 0.13 0.17 0.12 0.34 0.36 0.07
Note: Bivariate correlations (absolute value) 0.12, p < 0.05; 0.15, p < 0.01; 0.20, p < 0.001.
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for a more parsimonious mediation analysis as opposed to
numerous single mediation analyses.40 As recommended by
Preacher and Hayes,40 the specific indirect effects and total
indirect effect were calculated by repeating with 5000
samples. Significant mediation of a personality trait to the
various leisure time PA measures was achieved if the indirect
effect parameters’ 95% bias-corrected confidence intervals did
not include zero.40
3. Results
Table 1 displays themean SD values, reliability coefficients,
minimum and maximum values and the correlation matrix for
study variables. All measures demonstrated good reliability
coefficients. Numerous statistical analyses were conducted to
determine whether any of the measured demographics influenced
themain analyses. The overall pattern of results did not change in
any instance. In addition, the relationships between the two
personalities and overall, strenuous, and moderate exercise were
examined. None of the relationships amongst any of the study
variables were significantly related to moderate exercise; thus,
mediation models were not tested for moderate exercise.
None of the total indirect effects were significant. It is
important to note that the specific indirect effects should be
examined even when the total effect is not significant as
suppression effects may obscure the specific indirect
effects.40,41 Thus, in Table 2, the parameter estimates for the
tested specific indirect effects based on the stated hypothesesTable 2
Summary of specific indirect effects for extraversion and emotional instability
achievement goals.
Overall exercise BCa
Bootstrap estimate SE
Extraversion
Mastery-approach 1.51 0.79 0.35
Performance-approach 0.62 0.61 2.16
Emotional instability
Mastery-avoidance 0.20 0.63 1.01
Performance-avoidance 1.37 0.83 3.43
Performance-approach 0.84 0.53 0.08
Abbreviations: SE ¼ standard error; BCa ¼ bias corrected and accelerated; CI ¼for overall exercise and strenuous intensity exercise are
provided. Given no significant relationships were found for
either personality types or goals with moderate exercise, those
results were omitted from Table 2.
For extraversion, the specific indirect pathway for the
mastery-approach goal was significant for overall exercise as
well as strenuous exercise (Table 2, Fig. 3). The multiple
mediation models accounted for 15.89%, F(4, 208) ¼ 9.82,
p < 0.001, and 18.21%, F(4, 208) ¼ 11.57, p < 0.001, of the
variance in overall and strenuous exercise, respectively. For
both models, age was a significant covariate (Bs ¼ 0.67 and
0.54, p < 0.001, for the overall and strenuous exercise
models). The direct effects of extraversion on the mastery-
approach (B ¼ 0.32) and performance-approach (B ¼ 0.48)
goals were significant ( p < 0.01). The direct effects of the
mastery-approach goal to overall (B ¼ 4.66) and strenuous
(B ¼ 3.55) exercise were also significant ( p < 0.01).
For emotional instability, the direct effects were still
significant with the multiple mediation models indicating that
even with significant indirect effects, the mediation was
partial. The specific indirect pathways for the performance-
approach and performance-avoidance goals were as hypothe-
sized, significant for overall exercise as well as strenuous
intensity exercise (Table 2, Fig. 4). The multiple mediation
models accounted for 16.77%, F(5, 207) ¼ 8.34, p < 0.001,
and 29.82%, F(5, 207) ¼ 17.59, p < 0.001, of the variance in
overall and strenuous intensity exercise, respectively. For both
models, as with the extraversion models, age was a significant
covariate (Bs ¼ 0.69 and 0.55, p < 0.001, for the overallon overall and strenuous self-reported exercise through the hypothesized
95% CI Strenuous exercise BCa 95% CI
Bootstrap estimate SE
to 3.59 1.14 0.56 0.29 to 2.60
to 0.33 0.16 0.47 1.30 to 0.66
to 1.54 0.19 0.47 0.68 to 1.21
to 0.06 1.88 0.67 3.50 to 0.82
to 2.24 1.27 0.58 0.32 to 2.64
confidence interval.
Fig. 3. The estimated multiple mediation results for extraversion to overall
exercise and strenuous intensity exercise. The numbers in the figure represent
standardized regression coefficients derived from the bootstrapping procedure.
Solid lines represent the significant indirect pathway. *p < 0.01.
Fig. 4. The estimated multiple mediation results for emotional stability to
overall exercise and strenuous intensity exercise. The numbers in the figure
represent standardized regression coefficients derived from the bootstrapping
procedure. Solid lines represent the significant direct and indirect pathways.
*p < 0.01; **p < 0.001.
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both models, the direct effects of emotional instability on the
performance-approach (B ¼ 0.37), performance-avoidance
(B ¼ 0.61), and mastery-avoidance (B ¼ 0.53) goals were
significant ( p < 0.01). The direct effect relationships for the
performance goals to overall exercise approached significance
( p < 0.07). Last, the direct effects of the performance-
approach (B ¼ 3.47) and performance-avoidance (B ¼ 3.05)
goals to strenuous intensity exercise were significant
( p < 0.01).
4. Discussion
The main purpose of the present investigation was to
examine whether selected 2  2 achievement goals mediated
the personality (i.e., extraversion and emotional instability)
leisure time exercise relationship. Two main hypotheses, based
on Elliot and Thrash’s8 conceptualization of the relationship
between the two personalities and the achievement goals, were
tested. Based on the significant correlations between the
personalities and exercise intensities in previous research,
hypotheses were drawn to examine strenuous and moderate
exercise multiple mediation models. In addition, given age is
a determinant of leisure time exercise, it was controlled in all
analyses a priori as indicated in the third hypothesis. Age was
significantly and negatively related to the exercise variables
except for moderate intensity exercise.4.1. Extraversion and leisure time exerciseThe first hypothesis was that the extraversion and self-re-
ported leisure time exercise relationship would be mediated by
mastery-approach and performance-approach goals. Consis-
tent with Elliot and Thrash’s8 predictions, extraversion was
significantly and positively related to both approach goals as
these goals underlie the positive characteristics (e.g., active,
social, and optimistic) of the extravert temperament. The
overall effect of extraversion on self-reported exercise was
small. The results of the multiple mediation analyses partially
supported our hypothesis as the mastery-approach goal’s
specific indirect pathway was significant in both overall andstrenuous exercise models. This finding suggests that an
emphasis on the mastery-approach goal should facilitate
exercise behaviors in more extraverted individuals. In terms of
motivational functions, temperaments such as extraversion are
viewed as “instigators of valenced properties”.8 Goals, such as
the mastery-approach, are forms of self-regulation42 that allow
an individual the pursuit of a desired result. Thus, an extravert
should be drawn to an intervention highlighting accomplish-
ment, personal competition and the approach nature of
mastery-approached based exercise goals.
It is somewhat surprising that the performance-approach
goal was not a significant indirect mediator of extraversion to
exercise as the defined social comparison nature of this goal
(in addition to the approach nature) would seem to underlie the
positive social characteristics of extraverts. It could be, given
the inherent personalized nature of adult health, that extraverts
are drawn toward personal accomplishment. This inclination
toward personal accomplishment as opposed to social
comparisons or normative standards (e.g., percent body fat or
maximal cardiovascular endurance) would be characteristic of
pursuing a mastery-approach goal more so than a perfor-
mance-approach goal structure to one’s exercise program. In
contrast, in younger populations or in sporting contexts that
emphasize social comparisons or strict definitions of outcomes
(e.g., winning and losing), the relationship between extraver-
sion, the performance-approach goal, and an achievement
motivated outcome such as PA participation may result in
a significant indirect pathway.
An additional explanation for the lack of findings for the
performance-approach goal specific indirect effects was the
significant albeit low correlations between the performance-
approach goal and both overall and strenuous exercise. This
result is somewhat surprising as research with Elliot’s
achievement goals and PA have been supportive of a positive
performance-approach and PA relationship.30e32 Past
research, however, has been conducted with college-aged, high
school, and middle school aged samples. This again points to
the plausible explanation that the relationship between the
performance-approach goal and self-reported exercise is
182 M. Lochbaum et al.moderated by age. It may also be that the inherent differences
between the nature of youth versus older adult exercise
involvement (e.g., participation in recreational sport versus
non-competitive individualized exercise programs) account for
the non-significant performance approach mediation in the
present sample. Further research with middle age and older
adults is needed to explore whether performance approach
goals mediate the extravert/PA relationship or whether find-
ings from this study are an artifact of the particular sample.4.2. Emotional instability and leisure time exerciseIn regards to our second main hypothesis regarding
emotional instability, the predicted specific indirect effects for
the performance-avoidance and performance-approach goals
were supported as were the relationships between emotional
stability, both avoidance goals, and the performance-approach
goal. It is important to note that the direct relationship of
emotional instability to overall exercise and strenuous inten-
sity exercise was still significant and contrary to our main
sequence of thought on the distal nature of personality to PA.
But, based on the results for the performance goals, neurotic or
an emotionally unstable individual’s exercise engagement
would be improved with a performance-approach focus. Given
the logical other focus of an emotionally unstable individual,
a slight twist in thinking will improve exercise involvement.
For instance, approaching the exercise environment as a way
to demonstrate competence appears logical. Being high in
emotional instability does not mean that one is physically
incompetent or unfit or lacking in ability.
The finding concerning the mastery-avoidance goal extends
Elliot and Thrash’s8 contentions demonstrating the link between
emotional instability and achievement goals. Though general
psychological research supports the notion that emotional
instability and the mastery-avoidance goal are linked, research
with the mastery-avoidance goal and measures of PA has not
been supported.30e32 In the present investigation, the mastery-
avoidance goal was not related to either overall or strenuous
exercise involvement. Such non-significant findings suggest that
exercise based goal pursuits or self-regulation of one’s exercise
habits may not be construed as avoiding “getting worse” than
one’s past. It is more logical that a mastery-avoidance goal
would be linked to PA pursuits that are more performance based
such as competitive running or swimming whereby known
personal standards exist. It is less likely in general exercise for
health that being specifically tied to one’s past performance is
salient (e.g., taking a walk for exercise). Unfortunately, as the
specific exercise pursuits of the sampled adults are not known,
the above conjectures remain questions for future research.
As previously mentioned, the relationships between emo-
tional instability and the two exercisevariableswere greater than
those of the achievement goals. In both multiple mediation
models, the direct effects of emotional instability on the exercise
variables were significant even with the achievement goals
included in the models. In Lochbaum et al.34 cluster study,
comparisons with neuroticism and strenuous exercise between
participants with a high motivation goal profile compared tothose with a low goal motivated profile were high in meaning-
fulness for strenuous exercise. The current sample, though on
average much older than that reported by Lochbaum et al.,34
represents a continuum of motivated exercisers. Some of the
study’s participants, by examination of the range of both overall
and strenuous exercise scores, reported not engaging in any
strenuous exercise. Therefore, when a subsample of the partic-
ipants is not engaging in any strenuous exercise, the relationship
with emotional stability appears to be stronger.4.3. Limitations and future directionsAlthough findings from the present study provide greater
insight into the mechanistic pathways between personality
variables and PA involvement, several limitations exist. The
design is cross-sectional and does not allow for causal claims
among the variables. Though it certainly would be difficult to
manipulate either of the personality traits by definition of
a trait, manipulation of the achievement goals with personality
measured to determine the effects on subsequent leisure time
exercise would be of great value. Likewise, a longitudinal
design with multiple PA measurements would allow for
a determination of the stability of the multiple mediation
models and for more definitive support for the significant
mediating pathways reported in this cross-sectional design.
Last, a review of the published 2  2 achievement goal
literature, points to the uniqueness of the present sample. No
data could be found with the 2  2 measure in a sport or
exercise context with a “real world” adult sample. Special
attention should therefore be given to the potential differences
in the multiple mediation models with a “real world” adult
sample such as the one in the present investigation, as well as
college and adolescent samples. Last, self-reported exercise
may suffer from bias and future research would be enhanced
with a more direct measure of exercise. Despite these limita-
tions, findings from the present study provid mechanistic
pathways to improve our understanding of how extraversion
and emotional instability impact PA in an adult sample.Author note
I would like to acknowledge my dear friend, Dr. Rafer
Lutz. Dr. Lutz passed away during the revision process of this
manuscript. I will miss you greatly. Your friend, Marc.References
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